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[Editor's Note:  This article refers to research studies involving animals.  We wish to
advise readers that we at NEXUS do not condone or support the validity, efficacy or
morality of animal experimentation or vivisection.]

Western medicine usually treats patients with antibiotics and patented drugs.
Many such drugs have harmful side effects and can weaken our natural
immune system.  This paper explores the role of Beta-1,3D-Glucan in
boosting the immune system as an alternative to conventional medication,

and in acting as an adjuvant by enhancing the effectiveness of conventional medication.
Our immune system is our only natural defence against invading disease pathogens, yet

it sometimes fails to cope with disease.  This is because our immune system is not some-
thing that is always activated; rather, it modulates between an active state and an inactive
state.  When the immune system is fully activated, then virucidal and tumoricidal chemi-
cals made by the body to fight diseases are at high levels.  When the immune system is
inactive, these same chemicals exist only at very low levels, allowing invading organisms
to multiply.  Pollution of our environment results in our immune system being increasingly
harmed and deactivated; for example, every Western person's body now contains dioxin
which can deactivate the immune system.

The immune system always requires stimulation in order to switch from an inactive or
normal state to the activated state.  A typical stimulus might be the detection by the body
of some part of a germ.  However, sometimes a disease can progress significantly and the
person might get quite sick before the immune system becomes aware of the presence of
disease microbes.

There are two types of immune responses:  specific and non-specific.  If one is vaccinat-
ed against a particular disease, say smallpox, then the subsequent change in the immune
system reflects a specific immune response targeted only against smallpox.  Alternatively,
one can have a non-specific immune response whereby the changes in the immune system
are more generalised in nature and not aimed at any single specific disease threat.  Such a
non-specific immune response is capable of enhancing the body's natural protection
against a wide variety of diseases rather than giving protection only against a particular
single organism.

In the 1940s, Louis Pillmer, PhD, and his associates discovered that a yeast cell wall
extract was capable of producing this kind of non-specific immune response.  In the
1960s, Nicholas DiLuzio, PhD, at Tulane University identified the active ingredient of the
yeast cell wall extract as beta-1,3D-glucan.  

Then in the 1980s, Joyce Czop, PhD, and colleagues from Harvard Medical School
went further and described exactly how beta-glucan was able to stimulate the immune sys-
tem.  They found that a key immune cell, called a macrophage, contained specific recep-
tor sites which could be activated by the presence of beta-1,3D-glucan.  They wrote that
"studies indicate that beta-glucans with 1,3 and/or 1,6 linkages are active pharmacologic
agents that rapidly confer protection to a normal host against a variety of biologic
insults".1

So it was that the non-specific immune stimulant beta-1,3D-glucan was discovered.  Its
protection is brought about through the triggering of biological switches— r e c e p t o r
sites—on the macrophage.  These receptors are only activated when a particle has exactly
the right shape to fit the receptor site—and beta-1,3D-glucan has that particular shape, just
as a lock can only be opened by a particular key.  After discovering this, Czop et al. wrote
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that "the beta-glucan receptors provide a mechanism by which a
heightened state of host responsiveness is initiated".2 The result-
ing higher levels of cytokines in the blood and enhanced intercel-
lular communication from immune activation messengers mean
that the immune system is in a better position to be able to defend
the body from invading organisms.  

It will be shown that such protection can benefit the body in its
defence against viruses, bacteria and cancer, and also to help pro-
mote rapid wound healing.  A Medline Internet search for beta-
glucan will typically find over 6,000 published scientific journal
articles on this topic, so this is a well-researched subject.

BETA-GLUCAN AND THE IMMUNE SYSTEM
Beta-1,3D-glucan is a naturally occurring polysaccharide that

can be found in a variety of sources in nature, and not only from
yeast cell walls.  Various kinds of beta-glucan can be extracted
from medicinal mushrooms, oats, seaweed and even from inside
the cell walls of bacteria.  Common starches are types of alpha-
glucans.  Beta-glucan is merely a common polysaccharide
building block found in a number of species of plants, fungi and
bacteria.  It is the active ingredient in
oriental medicinal mushrooms, as
used in China and Japan for many
centuries.

Glucans are strings of glucose mol-
ecules joined together.  Different
arrangements of the glucose mole-
cules form different glucan structures
with different molecular weights and
result in varying degrees of immune-
enhancing potencies. 3 From all these
different types of glucan, it is beta-
1,3D-glucan that has been shown to
have the best immune-stimulating
properties.  Some types of beta-glu-
can are destroyed by stomach acids
and so are not orally active, but beta-
1,3D-glucan derived from baker's yeast is unaffected by stomach
acid and is completely intact when taken into the bloodstream.
Although beta-1,3D-glucan is extracted from baker's yeast, it is
only a tiny particle from within the yeast cell wall and contains no
yeast proteins, so does not adversely affect those who are allergic
to yeast.  

The fact that the immune system macrophage cell has receptor
sites for beta-1,3D-glucan 4 suggests the possibility that the
immune system associates detection of beta-1,3D-glucan with the
presence of a disease organism.  Doctors sometimes test for the
presence of beta-glucan in order to detect deep bacterial
infection,5 so scientists also associate the presence of beta-glucan
as being indicative of possible bacterial infection.  This is because
beta-glucan is an inert building block from inside the cell wall of
a wide variety of bacteria—just like bricks are used to make a
brick wall.  So because the immune system associates detection of
beta-1,3D-glucan as representing a possible undefined bacterial
infection, the immune system macrophage cell will produce a
generalised, non-specific immune activation once it detects the
presence of beta-1,3D-glucan.6, 7

In producing such a non-specific immune response, a
macrophage needs to go through several stages of activation:  res-
ident, primed, activated and, finally, cytotoxic.  Normally the
macrophage may be "asleep", so to speak, in its resident state, in
which case it is smooth, inactive and producing few chemicals
such as cytokines.  As the macrophage goes through the various

stages of activation, its phagocytic ability, cytokine excretion and
killing ability increases.  Hydrogen peroxide, superoxide and
nitric oxide are some of the virucidal and tumoricidal chemicals
that are produced once the macrophage has reached the fully acti-
vated cytotoxic state. 8 Only then is the fully activated
macrophage able to use these chemical weapons to kill bacteria,
viruses and cancer cells.  A normal person with an inactive
immune system may have macrophages that are still "asleep";
these macrophages, not realising that a disease is occurring, fail to
respond appropriately and to produce these biological defence
chemicals.

Once activated, the macrophage also helps to organise and
direct some of the other types of immune system cells.  One way
it does this is through excreting chemicals called c y t o k i n e s i n t o
the blood—chemicals such as interleukins, interferons, tumour
necrosis factor, colony stimulating factor and others. 9, 10 T h e s e
chemicals are in turn detected by other types of immune system
cells such as B-cells, T-cells and natural killer cells, and leads to
the activation of these other types of immune cells around the
body.  This process is referred to as the immune cascade, whereby

the triggering into activation of the
macrophage and its release of chemi-
cal messengers subsequently triggers
into activation other types of immune
system cells around the body.  

Unlike normal medical drugs,
chemotherapeutic agents and antibi-
otics, beta-1,3D-glucan produces a
completely natural cell-mediated
immune response.  The therapeutic
effect comes about through the body's
own natural defence system and not
through consuming some toxic sub-
stance that might leave the body
weakened as a result.  On the con-
trary, one's natural defences are
increased.

ANTI-CANCER EFFECT
The macrophage is one part of the immune system that is capa-

ble of killing cancer cells.  In addition to organising other immune
cells, another function of the macrophage cell is p h a g o c y t o s i s:
engulfing and then digesting foreign cells and particles.  

The macrophage is an extremely large cell compared to all
other immune cells, and it has a series of long tentacles resem-
bling those of an octopus.  The macrophage tentacles can grab
foreign cells, such as cancer cells, and drag them in, engulf them,
then digest them using the natural toxic chemicals that the
macrophage can produce, such as nitric oxide and hydrogen per-
oxide.  

The ability of the macrophage to digest foreign particles
phagocytically varies proportionately with the state of activation
of the macrophage.  When the macrophage is in its dormant or
resting stage, its surface is smooth and its ability to engulf cells is
impaired.  As the macrophage becomes more activated, its surface
becomes progressively more wrinkled, which greatly enhances its
phagocytic ability.  So macrophage activation increases
phagocytosis.

In a study by J. Bogwald et al., the authors showed that glucan-
activated macrophages are capable of killing different types of
cancer cells such as melanoma and mastocytoma.  The authors
said that "macrophages stimulated by an insoluble beta-1,3D-
glucan from yeast cell walls were able to destroy tumour cells, as

34 • NEXUS FEBRUARY – MARCH 2001

Beta-1,3D-glucan is a 
naturally occurring

polysaccharide that can be 
found in a variety of sources 
in nature, and not only from 

yeast cell walls.



FEBRUARY – MARCH 2001 NEXUS • 35

measured by the release of radioactive label from prelabelled
14C-thymidine cells".11

Other authors have found similar results.  Di Luzio et al. found
that glucan was capable of producing a "significant reduction in
the growth of mammary carcinoma and melanoma B16", and con-
cluded that "glucan initiates significant antitumor activity".12 In a
separate study, Di Luzio et al. found that glucan produced "inhibi-
tion of tumor growth and enhancement of survival in a variety of
transplantable tumors".13

In Japan, extracts containing various types of beta-glucan have
been used successfully to assist in the treatment of cancer patients
for the last 20 years.14

Additional evidence of the antitumour effects is given by R.
Seljelid, who stated that "when water-soluble aminated beta-1,3D-
glucan was injected intravenously or intraperitoneally on day
seven of tumor growth, the tumors under-
went complete regression".15

Similar injections of beta-glucan into
tumours, performed by Mansell et al., also
showed positive results.  The authors inject-
ed beta-1,3D-glucan directly into patients
with a variety of tumours, including breast
cancer and melanoma.  Although the number
of patients was small (nine patients), they
found in every case that "the size of the
lesion was strikingly reduced in as short a
period as five days" and "the amount of glu-
can injected and the quantity of residual
tumor appeared to be related",16 suggesting a
dose-response correlation.

Scientists are well aware that
sometimes our immune system simply
fails to recognise and hence kill cancer
cells, resulting in the uncontrolled
growth of the cancer.  Researchers at
the University of Louisville, USA,
showed that beta-1,3D-glucan could
help the immune system to target and
then kill cancers that otherwise would
have gone unrecognised and hence
unaffected by the immune system.  The
authors wrote:  "Despite exhibiting
membrane-bound C3, breast tumor cell
lines were not killed by CR3-bearing
natural killer cells.  Priming of natural
killer cell CR3 with small, soluble
yeast beta-glucan polysaccharides enabled CR3-dependent killing
of these same C3-bearing tumor cell lines".17 So beta-1,3D-glucan
assists the immune system in recognising cancer cells from normal
cells.

Beta-glucan exhibits not only a direct anti-tumour effect via
macrophage activation and enhanced cancer cell recognition, but
also shows a synergistic effect when used in combination with
conventional anti-cancer drugs.  K. Gomaa et al. state that when
used alone, "glucan exhibited a strong inhibition of tumour
growth of the allogeneic sarcoma-180".  However, they wrote that
in testing the synergistic effect of glucan with anti-cancer drugs,
"against the hormone-sensitive Noble-Nb-R prostate carcinoma
the glucan alone showed a moderate antitumour effect, whereas in
combination with diethylstilbestrol an almost complete regression
of the tumour could be achieved". 1 8 This is just one of many
examples where glucan has been shown to have a synergistic
effect when combined with other medications.

Obviously every large, lethal, solid tumour began life as a sin-
gle cancer cell.  It would seem possible that everyone might
develop a single cancer cell somewhere in their body during their
lifetime, yet not everyone dies of cancer or even develops a
noticeable cancer.  It would seem possible that people with an
active immune system may have macrophages in an activated
state which can easily overcome and phagotise isolated single
cancer cells in the body.  On the other hand, if the natural
defences are weakened through exposure to environmental conta-
minants and a single cancer cell develops, then that single cancer
cell may go unrecognised and unchallenged by the body's weak-
ened natural defences.  It would multiply and eventually would
become millions of cancer cells and a much bigger problem for
the body to deal with.  

The concept of an ingredient working synergistically with a
drug is called the adjuvant principle.  The
Merriam-Webster Medical Dictionary
defines a d j u v a n t as "assisting in the pre-
vention, amelioration or cure of disease".19

Not only does beta-glucan have a direct
effect as a biological response modifier
when used alone, but it frequently demon-
strates an adjuvant effect by working syn-
ergistically with other drugs.

SYNERGY WITH ANTIBIOTICS
Just as beta-1,3D-glucan works syner-

gistically with anti-cancer drugs, it also
works synergistically when used in combi-
nation with antibiotics.  Doctors from

Harvard Medical School conducted
randomised, double-blind, phase 1/2
clinical trials of a modified beta-glu-
can, called PGG-glucan, to test its
effectiveness in infection control in
high-risk surgical patients.  The
results of the clinical trials were very
clear and statistically significant:
beta-glucan greatly reduced the rate
of infection in these patients.  The
Harvard researchers stated:  "Patients
who received PGG-glucan had sig-
nificantly fewer infectious complica-
tions (3.4 infections per infected
patient vs 1.4 infections per infected
patient, p = 0.05), decreased intra-

venous antibiotic requirement (10.3 days vs  0.4 days, p = 0.04)
and shorter intensive care unit length of stay (3.3 days vs 0.1
days, p = 0.03)."  They concluded that "glucan is safe and appears
to be effective in the further reduction of the morbidity and cost of
major surgery" and, further, that "there were no adverse drug
experiences associated with PGG-glucan".20

Another Harvard Medical School study of glucan found similar
positive results.  The authors found "a dose-response trend with
regard to infection incidence" among patients who received
glucan—meaning that the higher the dose of glucan, the smaller
was the resulting incidence of patient infection.21

In 1999, doctors from the University of Washington School of
Medicine conducted a multicentre, prospective, randomised,
double-blind, placebo-controlled trial of a type of beta-1,3D-
glucan on patients scheduled for gastrointestinal operations.
Thirty-nine medical centres throughout the United States were
involved.  All patients received standardised antibiotic
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prophylaxis.  In the noncolorectal group (391 patients), "glucan
administration was associated with a statistically significant
relative reduction (39%) in serious infections and death".  In
malnourished patients having these operations, infections and
death were 44% of 70 patients in the placebo group, 24% of 68
patients in the low-dose glucan group, and 17% of 72 patients in
the higher-dose glucan group.  This represents a 61% reduction in
the rate of infection between the controls and the higher-dose
glucan group of malnourished surgical patients.  That would seem
to be a remarkable finding for a long studied, yet little used
natural product.  The authors predicted that "glucan would
become an important product in infectious disease management".22

Doctors in Brazil have also conducted double-blind clinical
trials which demonstrate the ability of beta-1,3D-glucan to reduce
infections in hospital patients and prevent
death.  The authors wrote that "Pneumonia
occurred in 11 of 20 patients in the control
group and in two of 21 recipients of glucan
(p < 0.01)" and that "The mortality rate
related to infection was 30.0 per cent in
patients in the control group and 4.8 per
cent in the group treated with glucan (p <
0 . 0 5 ) " .2 3 It is easy to see that glucan, a
natural polysaccharide molecule, saved
people's lives during these hospital-based
clinical trials by working synergistically
with conventional antibiotic medication.  

Researchers from Tulane University,
USA, conducted randomised, double-blind
clinical trials of beta-glucan to assess mor-
tality rates in patients due to infection
caused by trauma.  Browder et. al.
found that "the total mortality rate
was significantly less in the glucan
group (0% versus 29%)" compared to
controls, and that "Glucan therapy
significantly decreased septic mor-
bidity 9.5% versus 49%".  They stat-
ed that these beneficial effects are
attributable to enhanced macrophage
function produced by glucan.2 4 T h i s
particular study, demonstrating the
effectiveness of beta-glucan at mor-
tality reduction by enhanced infection
control, is over 10 years old, yet few
if any general practitioners have ever
heard of this natural product, beta-1,3D-glucan.

DISEASE RECOGNITION 
Activated macrophages can aid in the immune system's identifi-

cation of bacterial or viral invaders.  If an activated macrophage
encounters a virus and phagocytically digests it, the macrophage
will then display part of that virus, called an a n t i g e n, on the
macrophage surface.  If an immune system T-cell comes along, it
will be able to recognise the antigen being displayed by the
macrophage and elicit a specific T-cell response aimed at that par-
ticular virus. 25 The T-cell cannot recognise the virus and initiate
that response until after the virus is broken down and its viral anti-
gen is displayed on the macrophage surface.  

In an animal study, researchers concluded that "glucan is capa-
ble of increasing survival, inhibiting hepatic necrosis, and main-
taining an activated state of phagocytic activity in mice chal-
lenged with mouse hepatitis virus".26

RADIOPROTECTIVE EFFECTS
A search of the National Library of Medicine found 31 journal

articles discussing the radioprotective effects of beta-1,3D-glucan.  
The US Army is amongst those who have reported positive

findings on the radioprotective properties of glucan.  Some of the
effects of nuclear radiation are damage to the bone marrow,
colony-forming cells and haematopoietic progenitor cells that
manufacture blood cells.  Researchers found that glucan exhibited
a radioprotective effect because of its ability to stimulate recovery
of the bone marrow cells after radiation damage and subsequently
the haematopoietic regeneration of new blood cells.27, 28

These results have been confirmed by many researchers.  For
example, M. Hofer et al. described beta-1,3D-glucan extracted
from baker's yeast as "a broad spectrum enhancer of host defence

mechanisms stimulating humoral and
cell-mediated immunity".  They conclud-
ed from their research into the effects of
gamma radiation on animals that "results
have demonstrated the ability of glucan to
influence positively the course of the
acute radiation disease". 2 9 If a nuclear
disaster were to occur, then glucan could
mean the difference between life and
death.  

Patchen et al. state that "glucans signif-
icantly enhanced survival in otherwise
lethally irradiated mice".  None of the
control mice survived the lethal gamma
radiation, whereas the majority of mice
given beta-1,3D-glucan did survive the

lethal radiation. 3 0 Many of these
studies were carried out by the US
military at Bethesda, Maryland,
USA.

Additionally, another radiopro-
tective effect was discovered,
whereby enhanced recovery was
attributed to the free-radical scav-
enging ability of glucan.  Myra
Patchen, PhD, was the first to dis-
cover the free-radical scavenging
abilities of beta-1,3D-glucan and to
show that macrophages were pro-
tected from free radical attack dur-
ing and after radiation, while con-
ducting radiation experiments on

animals at the Armed Forces Radiobiology Research Institute,
Bethesda, Maryland, USA.31

Beta-1,3D-glucan has been shown to work synergistically with
other radioprotective agents.  Patchen et al. stated that "it was
demonstrated that the postirradiation administration of glucan, an
immunomodulator and haematopoietic stimulant, enhances the
radioprotective effects of WR-2721".32

CHOLESTEROL REDUCTION
Beta-1,3D-glucan lowers cholesterol levels.  Researchers from

the University of Massachusetts, USA, studied the effect of yeast-
derived beta-1,3D-glucan on serum lipid levels in obese, hyper-
cholesterolaemic men.  They concluded that "yeast-derived beta-
glucan fiber significantly lowered total cholesterol concentrations
and was well tolerated".33

Clinical trials of oat-derived beta-glucan and cholesterol were
conducted by researchers from the University of Göteborg,
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Sweden.  The found that "beta-glucan mediates an increase in bile
acid excretion, which most probably explains the effect of oat
fibre in lowering serum lipids".34

Researchers from the University of Ottawa, Canada, went fur-
ther and designed a randomised clinical trial to determine whether
it was the presence beta-1,3D-glucan in oat bran that was respon-
sible for oat bran's cholesterol-lowering effect.  The results of the
clinical trials were quite clear, that "the main component of the sol-
uble fibre of oats, beta-glucan, significantly reduced the total and
LDL cholesterol levels of hyperc-
holesterolaemic adults without
changing HDL cholesterol".3 5

This means that beta-1,3D-glucan
lowered the "bad" type of choles-
terol without lowering levels of
the "good" cholesterol.  

Lipid levels in the blood are of
critical importance to those with
diabetes, so researchers in
Switzerland investigated the
effect of beta-1,3D-glucan on
diabetic patients.  They conclud-
ed that "Diabetic individuals can
benefit from diets that are high in
beta-glucan".36

WOUND HEALING
Beta-1,3D-glucan has been

investigated for its effect on accelerating wound healing in ani-
mals.  Researchers made identical cuts on each of the rear legs of
animals.  Beta-glucan was applied to one leg and a saline treat-
ment was applied to the other leg.  They wrote that "During the
days when the differences were most obvious, 60% to 80% of the
animals showed more advanced healing in the glucan-treated
wound" and concluded that "the average time for complete wound
healing was reduced by about 18% as a result of glucan treat-
ment".  Histological analysis showed that "the acceleration of
wound healing was mediated by early arrival of macrophages to
the wound area in the glucan-treated wounds".37

Further evidence of rapid wound healing was shown by
Browder et al. on wounds made in rats.  The authors stated that
wound "breaking strength was significantly increased by intra-
venous glucan and topical glucan on the fourth day after incision,
compared with controls".38

Similarly, Portera et al. state that "immunomodulators that
enhance macrophage function have been shown to be beneficial in
a number of wound-healing models in humans".39

AIDS THERAPY
As mentioned, the simple

carbohydrate beta-1,3D-
glucan can be extracted
from a variety of natural
sources.  Lentinan is a beta-
1,3D-glucan isolated from
the shiitake mushroom,
Lentinus edodes.  

Early-stage clinical trials
have been carried out at San
Francisco General Hospital,
USA.  Gordon et al. wrote
that "patients in the study
have shown a trend toward
increases in CD4 cells and,
in some patients, neutrophil
activity"; however, because
of the small number of

patients, these values do not have statistical significance.  Yet in
their conclusion they noted that "a trial of lentinan in combination
with didanosine (ddI) showed a mean increase of 142 CD4
cells/mm3 over a twelve-month period, in contrast to a decrease in
CD4 cells in patients on ddI alone".40

According to G. Chihara from Teikyo University, Kawasaki,
Japan, beta-1,3D-glucans derived from lentinan "increased host
resistance to various kinds of bacterial, viral and parasitic infec-
tions including AIDS" and "are the most appropriate drugs to pre-
vent cancer recurrence or the manifestation of AIDS symptoms in
HIV carriers".41
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THE VITAMIN C CONNECTION
Sometimes it is useful to compare the activity of a macrophage

with the activity of a motor car.  In order to activate the car, one
first needs the car key to switch on the car.  This is analogous to
the way beta-1,3D-glucan can activate the macrophage cell.  In
order for the car to be used a lot, it obviously needs a constant
supply of fuel; so, similarly, a macrophage also needs a regular
supply of fuel, especially when it is activated.  This is the function
of vitamin C.

It has been shown that the concentration of ascorbic acid (vita-
min C) in a mature macrophage can reach 1,000 times the concen-
tration of ascorbic acid in the blood.42

Yet it has also been shown that when
macrophages are activated with beta-
1,3D-glucan, they exhibit a signifi-
cant drop in their vitamin C content. 43

This is because they are burning fuel.  
Vitamin C is a kind of fuel that is

necessary for an activated
macrophage to function properly.
When macrophages are not activated,
then the body does not use up much
vitamin C; but once macrophages are
activated, the body uses up its supply
of vitamin C at a very fast rate.  It
has been shown that it is the colony
stimulating factor, produced by an
activated macrophage, that causes our macrophages to uptake this
extra vitamin C.4 4 In fact, if the activated macrophage does not
get an adequate supply of vitamin C, it is unable to function
properly.  

Studies have shown that animals fed vitamin C–deficient diets
develop much fewer and smaller macrophages, and those
macrophages have an impaired ability to move around the body to
where they are needed.45

Additionally, vitamin C–deficient macrophages show a
decreased ability to generate anti-cancer and bacteria-killing
chemicals such as superoxide, even if they are activated.46

So, macrophages activated by beta-1,3D-glucan perform
strongly for a short while until they use up all their available vita-
min C; then, due to lack of vitamin C, their performance may be
impaired.  

So vitamin C supplementation would seem to be a necessary
adjunct to beta-1,3D-glucan therapy.

The synergistic relationship between beta-1,3D-glucan and vita-
min C is clearly demonstrated by in vitro studies on prostate can-
cer.  Researchers achieved a greater than 95 per cent prostate can-
cer cell death by using a certain level of mushroom-derived beta-
glucan.  Yet they later found that by adding vitamin C, the same

level of cancer cell death could be
achieved using only one-eighth
of the amount of beta-glucan. 4 7

The addition of vitamin C multi-
plied the effectiveness of the
beta-glucan.

There is much evidence to
support the various beneficial
effects of beta-1,3D-glucan.
However, Western medicine is
an evidence-based medicine.
With so many conventional
Western medicines having
immunosuppressive effects, is it
not time for the medical profes-
sion to look for an immune-

booster which can enhance the effects of conventional medicines
and improve patient outcomes?  

People are looking for natural healing, and such natural healing
can be stimulated through the use of the immune system
enhancer, beta-1,3D-glucan. ∞
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